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1
ELECTRICAL SWITCHGEAR SYSTEM

FIELD OF THE INVENTION

The present disclosure relates to electrical systems, and >
more particularly to electrical switchgear and the cooling of
clectrical switchgear components.

BACKGROUND
10

Electrical switchgear systems remain an area of interest.
Some existing systems have various shortcomings, draw-
backs and disadvantages relative to certain applications. For
example, 1n some electrical switchgear systems, electrical
components 1n some compartments may not receive as much
cooling air flow as desired 1n certain applications. Accord-
ingly, there remains a need for further contributions in this
area ol technology.

15

SUMMARY 20

A unique electrical switchgear system includes a first
compartment supplied with cooling air and 1n fluid commu-
nication with an exhaust plenum. A second compartment 1s
in fluid communication with the exhaust plenum. A deflector 2>
1s operative to detlect an amount of the cooling air from the
first compartment and direct it 1nto the second compartment.

A unmique electrical switchgear system having switchgear in
an enclosure includes a first compartment disposed nside
the enclosure and supplied with cooling air. A second 3
compartment 1s disposed 1nside the enclosure. A deflector 1s
operative to capture an amount of the cooling air from the
first compartment and direct it 1nto the second compartment.

BRIEF DESCRIPTION OF THE DRAWINGS 35

The description herein makes reference to the accompa-
nying drawings wherein like reference numerals refer to like
parts throughout the several views, and wherein:

FIG. 1 schematically depicts some aspects of an electrical 40
switchgear system 1n accordance with a non-limiting
example of an embodiment of the present invention.

FIG. 2 schematically depicts some aspects of an electrical
switchgear system 1n accordance with a non-limiting
example of an embodiment of the present invention. 45

DETAILED DESCRIPTION

For purposes of promoting an understanding of the prin-
ciples of the mvention, reference will now be made to the 50
embodiments illustrated 1n the drawings, and specific lan-
guage will be used to describe the same. It will nonetheless
be understood that no limitation of the scope of the invention
1s intended by the illustration and description of certain
embodiments of the invention. In addition, any alterations 55
and/or modifications of the illustrated and/or described
embodiment(s) are contemplated as being within the scope
of the present invention. Further, any other applications of
the principles of the invention, as 1illustrated and/or
described herein, as would normally occur to one skilled 1n 60
the art to which the invention pertains, are contemplated as
being within the scope of the present mnvention.

Referring to FIG. 1, some aspects of a non-limiting
example of an electrical switchgear system 10 in accordance
with an embodiment of the present invention are schemati- 65
cally depicted. FElectrical switchgear system 10 includes an
enclosure 12. System 10 and enclosure 12 include a vent box

2

14, a low voltage compartment 16, a circuit breaker com-
partment 18, a vent chamber or compartment 20, a main bus
compartment 22, a cable compartment 24, an exhaust ple-
num 26 and a fan 28. In various embodiments, system 10
and enclosure 12 may contain a greater or lesser number of
compartments than those illustrated and mentioned herein.
Fan 28 1s operative to supply air to vent box 14, for
distribution to circuit breaker compartment 18 and convec-
tive cooling of electrical components located within circuit
breaker compartment 18. In some embodiments, fan 28 may
be disposed in other locations than that illustrated, e.g.,
including inside of or downstream of plenum 26, inside or
downstream of vent chamber 20, at the top of a chimney, or
at any location upstream or downstream of the volume
defined by vent chamber 20, etc. In some embodiments, one
or more fans may be disposed both upstream and down-
stream of vent chamber 20. In other embodiments, natural
convention cooling may be used in addition to or 1n place of
forced convection cooling. Various embodiments may or
may not include fan 28. In addition, various embodiments
may or may not mclude plenum 26.

The cooling air received mto and used for cooling 1n
circuit breaker compartment 18 1s exhausted to vent cham-
ber 20. Some of this air exhausted into vent chamber 20 from
circuit breaker compartment 18 1s supplied to main bus
compartment 22, e.g., as described herein, the amount of
which may vary according to the needs of the particular
application. The balance of the cooling air leaving circuit
breaker compartment 18 1s exhausted from vent chamber 20,
¢.g., mto plenum 26 for embodiments so configured. The
cooling air supplied to main bus compartment 22 from vent
chamber or compartment 20 1s exhausted, e.g., into plenum
26.

Referring to FIG. 2, some aspects of a non-limiting
example of an electrical switchgear system 10 1n accordance
with an embodiment of the present invention are schemati-
cally depicted. Arrows 34 and 36 represent cooling air
supplied from fan 28 via vent box 14 into breaker compart-
ment 18, which 1s used to cool circuit breakers and/or related
clectrical equipment and connections 38 in breaker com-
partment 18. Arrow 40 represents cooling air that has cooled
circuit breakers and related electrical equipment and con-
nections 38 in breaker compartment 18, which 1s subse-
quently discharged into vent chamber 20. Circuit breaker
compartment 18 exhausts the cooling air to vent chamber 20
via a normally open flap system 41. Flap system 41 1s
configured to close 1n response to an arc event 1n circuit
breaker compartment 18. Arrow 42 represents the cooling air
that 1s exhausted to or discharged from vent chamber 20,
¢.g., mto plenum 26.

Disposed within main bus compartment 22 are electrical
components 44, such as a plurality of bus bars and a plurality
of bus bar joints. Electrical switchgear system includes a
passage 48 that 1s operative to capture cooling air from vent
chamber 20 and direct 1t into main bus compartment 22. In
one form, passage 48 1s a deflector or scoop. In other
embodiments, passage 48 make take one or more of a
plurality of other forms, depending on the needs of the
particular application, e.g., a simple opening, or any form of
opening or passage as between two compartments, adjacent
to each other or otherwise. In some embodiments, main bus
compartment 22 operates at a lower static pressure than vent
compartment 20, e.g., owing to a lower static pressure 1n
plenum 26 at the location on plenum 26 where main bus
compartment 26 1s exposed to plenum 26, thus allowing
cooling air to be drawn into main bus compartment via a
passage 48 in the form of a simple opening, due to the
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pressure diflerential. In other embodiments, passage 48, in
the form a deflector or scoop, may take the form of one or
more detlectors or ram scoops that deflect and capture flow
based on 1ts dynamic pressure, and transmit the cooling air
flow from vent compartment 20 mnto main bus compartment 5
22, without regard to whether the static pressure 1n main bus
compartment 22 1s lower than the static pressure in vent
chamber or compartment 20. In some embodiments, detlec-
tor 48 may be sized to partially block or reduce the tlow area
through vent compartment 20 to a suflicient degree to 10
thereby form a pressure differential between vent compart-
ment 20 and main bus compartment 22 to divert cooling air
flow 1nto main bus chamber 22 via passage 48.

In some embodiments, passage 48 includes an extension
50 operative to drive the captured cooling air 1n a direction 15
56 opposite to the bulk flow direction 40 of the cooling air
flow 1in vent chamber 20. In some such embodiments,
extension 50 may drive the cooling air flow downward
toward the bottom of main bus compartment 22. In some
embodiments, one or more vent flaps or cross tlap systems, 20
¢.g., normally open, may be employed within or adjacent to
one or both of passage 48 and extension 50 in order to
prevent outflow or backflow upon the occurrence of an arc
event.

The cooling air driven into main bus chamber 22 1s 25
indicated by arrows 54 and 56. After being driven downward
toward the bottom of main bus compartment 22 by deflector
48 with extension 50, the air turns and flows upward, as
indicated by arrows 58, along electrical components 44,
thereby extracting heat from and cooling electrical compo- 30
nents 44. The cooling air then exits main bus compartment
22 upwards into plenum 26, as indicated by arrow 68, after
performing the mentioned cooling.

It will be understood that any compartment or chamber
within or without enclosure 12 may be cooled using a same 35
or similar scheme disclosed and described herein, whether
such compartment 1s adjacent to the compartment(s) pro-
viding the cooling air or not. For example, internal or
external tubing, piping, conduits, formed channels or the
like may be employed to transmit cooling air from any 40
chamber or compartment to any other chamber or compart-
ment using a deflector or scoop such as detlector 48, with or
without extension 40, without departing from the scope of
the present mnvention.

Embodiments of the present invention include an electri- 45
cal switchgear system, comprising: a {irst compartment
supplied with cooling air and in fluid communication with
an exhaust plenum; a second compartment in fluid commu-
nication with the exhaust plenum; and a deflector operative
to capture an amount ol the cooling air from the first 50
compartment and direct 1t into the second compartment.

In a refinement, the electrical switchgear system further
comprises a third compartment having electrical compo-
nents therein, wherein the cooling air cools the electrical
components in the third compartment prior to entering the 55
first compartment.

In another refinement, the first compartment 1s a vent
chamber, and the second compartment 1s a main bus com-
partment adjacent to the vent chamber.

In yet another refinement, the electrical switchgear system 60
turther comprises a bus bar disposed 1n the second compart-
ment, wherein the detlector and the second compartment are
constructed to direct the amount of the cooling air from the
first compartment to cool the bus bar.

In still another refinement, the electrical switchgear sys- 65
tem further comprises a bus bar joint disposed 1n the second
compartment, wherein the detlector and the second com-

4

partment are constructed to direct the amount of the cooling
air from the first compartment to cool the bus bar joint.

In yet still another refinement, the deflector 1s at least
partially disposed within the first compartment.

In a further refinement, the deflector includes an extension
disposed within the second compartment, and the extension
1s operative to drive the cooling air flow 1n a direction
different than a direction of flow of the cooling air 1n the first
compartment.

In a yet further refinement, the deflector 1s operative to
drive the cooling air flow 1nto the second compartment 1n a
direction opposite to a direction of flow of the cooling air 1n
the first compartment.

Embodiments of the present invention include an electri-
cal switchgear system having switchgear in an enclosure,
comprising: a first compartment disposed 1nside the electri-
cal switchgear system enclosure and supplied with cooling
air; a second compartment disposed inside the electrical
switchgear system enclosure; and a deflector operative to
deflect an amount of the cooling air from the first compart-
ment and direct 1t 1nto the second compartment

In a refinement, the detlector 1s at least partially disposed
within the first compartment.

In another refinement, the detlector 1s operative to drive
the cooling air flow into the second compartment mn a
direction opposite to the direction of tlow of the cooling air
in the first compartment.

In yet another refinement, the second compartment has a
lower static pressure than the first compartment.

In still another refinement, the electrical switchgear sys-
tem further comprises a bus bar joint disposed in the second
compartment, wherein the deflector and the second com-
partment are constructed to direct the amount of the cooling
air from the first compartment to cool the bus bar joint.

In yet still another refinement, the first compartment 1s a
vent chamber, and the second compartment 1s a main bus
compartment adjacent to the vent chamber.

In a further refinement, the electrical switchgear system
further comprises a circuit breaker compartment and a
circuit breaker disposed therein, wherein the circuit breaker
compartment 1s adjacent to the vent chamber; and wherein
the cooling air cools the circuit breaker prior to being
exhausted from the circuit breaker compartment into the
vent chamber.

In a yet further refinement, the deflector includes an
extension disposed within the second compartment.

In a still further refinement, the extension 1s operative to
drive the cooling air flow in a direction different than a
direction of flow of the cooling air 1n the first compartment.

In a yet still further refinement, the electrical switchgear
system further comprises a fan, wherein the fan 1s operative
to supply the first compartment with the cooling air.

In yet another refinement, the electrical switchgear system
turther comprises a bus bar disposed 1n the second compart-
ment, wherein the deflector and the second compartment are
constructed to direct the amount of the cooling air from the
first compartment to cool the bus bar.

Embodiments of the present invention include an electri-
cal switchgear system, comprising: a first compartment 1n
fluild communication with a cooling air supply; a second
compartment; and means for supplying cooling air to the
second compartment from the first compartment.

While the mmvention has been described in connection
with what 1s presently considered to be the most practical
and preferred embodiment, it 1s to be understood that the
invention 1s not to be limited to the disclosed embodiment
(s), but on the contrary, 1s intended to cover various modi-
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fications and equivalent arrangements included within the
spirit and scope of the appended claims, which scope 1s to
be accorded the broadest interpretation so as to encompass
all such modifications and equivalent structures as permitted
under the law. Furthermore it should be understood that
while the use of the word preferable, preferably, or preferred
in the description above indicates that feature so described
may be more desirable, 1t nonetheless may not be necessary
and any embodiment lacking the same may be contemplated
as within the scope of the invention, that scope being defined
by the claims that follow. In reading the claims 1t 1s intended
that when words such as “a,” “an,” ““at least one” and “‘at
least a portion” are used, there 1s no intention to limit the
claim to only one item unless specifically stated to the
contrary in the claim. Further, when the language “at least a
portion” and/or “a portion” 1s used the item may include a
portion and/or the entire 1tem unless specifically stated to the

contrary.

What 1s claimed 1s:

1. An electrical switchgear system, comprising:

a first compartment supplied with cooling air and 1n fluid

communication with an exhaust plenum;

a second compartment in flmud communication with the

exhaust plenum; and

a deflector operative to deflect an amount of the cooling

air from the first compartment and direct it into the
second compartment.

2. The electrical switchgear system of claim 1, further
comprising a third compartment having electrical compo-
nents therein, wherein the cooling air cools the electrical
components in the third compartment prior to entering the
first compartment.

3. The electrical switchgear system of claim 1, wherein
the first compartment 1s a vent chamber, and wherein the
second compartment 1s a main bus compartment adjacent to
the vent chamber.

4. The electrical switchgear system of claim 1, further
comprising a bus bar disposed 1n the second compartment,
wherein the deflector and the second compartment are
constructed to direct the amount of the cooling air from the
first compartment to cool the bus bar.

5. The electrical switchgear system of claim 1, further
comprising a bus bar joint disposed 1n the second compart-
ment, wherein the detlector and the second compartment are
constructed to direct the amount of the cooling air from the
first compartment to cool the bus bar joint.

6. The electrical switchgear system of claim 1, wherein
the deflector 1s at least partially disposed within the first
compartment.

7. The electrical switchgear system of claim 6, wherein
the deflector includes an extension disposed within the
second compartment, and wherein the extension 1s operative
to drive the cooling air flow 1n a direction different than a
direction of flow of the cooling air 1n the first compartment.
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8. The electrical switchgear system of claim 1, wherein
the detflector 1s operative to drive the cooling air flow 1nto the
second compartment in a direction opposite to a direction of
flow of the cooling air in the first compartment.

9. An clectrical switchgear system having switchgear in
an enclosure, comprising;

a first compartment disposed inside the electrical switch-

gear system enclosure and supplied with cooling air;

a second compartment disposed inside the electrical

switchgear system enclosure; and

a deflector operative to capture an amount of the cooling

air from the first compartment and direct it into the
second compartment.

10. The electrical switchgear system of claim 9, wherein
the deflector 1s at least partially disposed within the first
compartment.

11. The electrical switchgear system of claim 9, wherein
the detlector 1s operative to drive the cooling air flow 1nto the
second compartment in a direction opposite to the direction
of flow of the cooling air 1n the first compartment.

12. The electrical switchgear system of claim 9, wherein
the second compartment has a lower static pressure than the
first compartment.

13. The electrical switchgear system of claim 9, further
comprising a bus bar joint disposed 1n the second compart-
ment, wherein the deflector and the second compartment are
constructed to direct the amount of the cooling air from the
first compartment to cool the bus bar joint.

14. The electrical switchgear system of claim 9, wherein
the first compartment 1s a vent chamber, and wherein the
second compartment 1s a main bus compartment adjacent to
the vent chamber.

15. The electrical switchgear system of claim 14, further
comprising a circuit breaker compartment and a circuit
breaker disposed therein, wherein the circuit breaker com-
partment 1s adjacent to the vent chamber; and wherein the
cooling air cools the circuit breaker prior to being exhausted
from the circuit breaker compartment into the vent chamber.

16. The clectrical switchgear system of claim 9, wherein
the deflector includes an extension disposed within the
second compartment.

17. The electrical switchgear system of claim 16, wherein
the extension 1s operative to drive the cooling air flow 1n a
direction different than a direction of flow of the cooling air
in the first compartment.

18. The electrical switchgear system of claim 17, further
comprising a fan, wherein the fan 1s operative to supply the
first compartment with the cooling air.

19. The clectrical switchgear system of claim 9, further
comprising a bus bar disposed 1n the second compartment,
wherein the deflector and the second compartment are
constructed to direct the amount of the cooling air from the
first compartment to cool the bus bar.
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